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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a new catalyst for olefin 
polymerization and to provide a method for producing an olefin 
polymer using the catalyst. 

SOLUTION: The catalyst for olefin polymerization comprises a 
transition metal complex represented by general formula (1) (M is the 
transition metal atom of the group 1 0 of the periodic table of the 
elements; D is a neutrality imparting group selected from the atoms 
of the group 1 6 of the periodic table of the elements; X is a hydrogen 
atom, a halogen atom, a 1-20C alkyl group, a 7-20C aralkyl group, a 
6-20C aryl group or the like; R1 and R2 are each independently a 
hydrogen atom, a 1-20C alkyl group or the like; and R3, R4 and R5 
are each independently a hydrogen atom, a halogen atom, a 1-20C 
alkyl group, a 7-20C aralkyl group or the like) or general formula (2) 
(L is a neutral ligand; Y is an anion; and n is a number corresponding 
to the number of charges of Y suitable for making the whole neutral). 
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(54) i^©-g») ^asffl«»£J:u*i^7^ >»&{*o«sa^« 



C57) 

[PUS] ^-P7^i^ffltt^«ti);to 

TfE-*££ (1) $fztt-®L& (2) ^3*L*S#&JSiS#£ftM^#i: 

(1) 




(st^K M(i7C^^JSffl#gO»l 0M^^#^/1II-T-^^L, D(i^^M#Sco^ 
»l~2 0O7MJVS, RfI?S7~2 0(?)77WJH, R^Jg^6~2 0<7)T 



C2) 



JP 2004-231775 A 2004.8.19 



1 ] 

TIE-jR^: (1) ifc»±-«3t (2) ^S«t*»««'**tt«Wtfl-t-i-*ti:«:» 

-«b£ ( 1 ) 




jkm%?-& 7-20^77^ ;v^> mmw-i-^L 6 ~ 2 0 <D 7 - jtnii-?-^ 1 - 

2 O^TJVH^fyl, mMW^^Ll - 2 0^)7 7)V^ RM^ifc 6 ~ 2 0 <D 

7'J £ 7t{±^J^^2 - 2 0<7)^b*^T-m^?tL^T5 7S^L, 

JSH^ jKWtl ~ 2 0<7>7***^ j9tStK^®C 7 ~ 2 0fO7 7JV*^^ ^JE-? 

^c6 - 2 o <nr >J f Ttfi^H^^c i ~ 2 o e>mtfr%'?ffl&Z friz's v 

jj*U iti^co^fi, ?^i:tM*tltv>TU^; R3, R 4 is J: W R 5 iiZfr? 
tltlCTkflf, ^nt^I?, ^rai-2 0©7HA'i, &3*JIK3H&7~2 
0^7?^^, «I^$C6~2 O^TU-JV^, KlJIft 1 ~~ 2 0 ^MfbzKXT? 

«?tL7t->u MflEJa^Sk i ~ 2 o^)7Ji'3*->i, DtXJH^afe? ~ 2 0<7>Tv;v 
**#*->2fe, ^t*JR^-Sk6 - 2 O^T-'J-^**^^ £ fcli£fc3lSH-?ft2 - 2 0 
<bfc5g-ctt&£*t*:7 5 y*£*5U i^^<7>Si±, $ & cfftStt Ltv>t «t ^ ; 

R 6 fi^JS^ffcl - 2 0 07***1, M5lK^-&:7~ 2 0O75JV**Sf^:(iR| 



g?t6 - 2 0 <DT 'J -*££^U 
ifc, RUR2 > £<fc *>*R 3 , 

(2) 



R 4 , R 



5 fcj3V»t\ 



D-R 6 




n 



(^■K M, D, RK R2, R3, R4> R 5 *3 J: O 5 ' R 6 lililrfS t ffl U L 

— *ts; (i) 4 fcii-isss; (2) ft* tria^® (b) 



(3) 
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(B) it, TfEft-fr* (Bl) ~ (B3) <D^?tifr, $>2>^li*tlh<D2m.&± 

(B i) : — iScR (ED 3 Aiz (3 - a > -e^Sftfc^ffirjvs -yMk&m ; 

(B2) : — ttiC l-Al (E 2) -O-l „ tL&^tftOT^ J *r*t-V ', 

(B 3) : -fet l-Al (E 3) -0-1 c A 1 (E3) 2 "C^ S tl&m£<VT ^ 

(^:4>> e i~e 3i$m-itztefflm%*) . ^mw^^.i- 8<Dmt7KmM^^v, zi± 

Wl-t £fi+BH& *) > tzli^uryW^tTFL, a(±l~3c7)^, b ii 2 W 

±<75ggc. c Ji l JJl±wSESR**ro ) 
[ft#]g3 ] 

-tt* (1) 4>fctt— «3£ (2) -C^SiJLaasBP^JRigfrtx flirlMt-^® (B) asJCTF 

fflt&%) (C) i£&^b*T4** V7>f >M£-fflftfei!fco 

-fk#«J (O liTffi'fk^tl (C 1) ~ (C3) W-ftifr, *>iv^±^-tLt>W2ffiJsJL±<0 

(CI) : -ttsfc B (Ql) (Q2) (Q3) "C^ 3 *l & * * sgfl^gf ; 

(C2) : — tt* Z + 1B(Q1) (Q2) (Q3) (Q4) " | T^?tL^*^ 

(C3) :-«5*; (L-H) + IB (Ql) (Q2) (Q3) (Q4) " I 
& * 9 

(5£<f, Bfi3{ffi<7}JI^Wl<D*7M^T-&>'K Q 1 ~Q4 fi|W|-4 7tli*SJI£>9, 
^n^yjf^ ^JS^-Hcl ~ 2 0 <a£tffc;dt». ^JS^&l ~ 2 0 ^^n^yft^ft 
flugig^&i - 2 o<^<k*£-c«3ft**Lfc>'y ^Ugumfc i ~ 2 o<or 

-JKit (l) ffctt— «5£ (2) -^Sfisil^Jg^fc, iHlffi'ffc^ (B) ab^ 
v***«Mk#% fc t»^b*T44 * V y * 

-«fc5* (1) *fctt~*b£ (2) T^-S^SSff^Ka*, mrlBlb^t) (B) £ J: o f '^b^ 
^ (C) t, ^ury^^mt%-mk*U&te j £X%:Z>* vy i y&&mmf&o 

19, x*vno^>^-c*sis^ 1 , 2. 3. 4 4 fci* 5 Kmm<o* w a >m&i®M 
im*m 7 ] 

—Haft (2) -c^sft&^£JSi«g#KJ3it&M75 5 P dJi^-e* ^ DAM*-7if-e* 

[ft*£ 8 ] 

— iKst (1) -C^?*t4S^JS^f#^*3tt*M**P dJg^-C* »9 , D*M ^^JE^-e* 
«9, Xj&VNnrvjg^-e*'?, ^ n y > ^ttti^® * s y ^ o n ^ ^ > ^ 1 

, 2, 3. 4, 5 £fcti6 \~nw.<o* 4 ym&mmi&o 
9 ] 

[0 0 0 1 ] 
[0 0 0 2 ] 
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Mo ) o L^U TIE-tt^ (1) * Ttiti (2) X&Ztizmft&mgifcZMM&frt-t 
[0 0 0 3 ] 

[##!«$£ 1 ] 

J. Am. Chem. Soc. 1995, 117, 6414 
[0 0 0 4 ] 

[0 0 0 5 ] 

*3PJli. TfH-*£5$; (1) £fcl± (2) T^S*l&^#Mlg#£j&i^J&fr 

-jttS ( i ) 



1 6M<vm^-*^L, XWt**!^, ^n^>J|^ £t*B-?*l ~2 0*)7JV*JV^ 
JKmU^-W7 ~ 2 0O75MJVi, ^JT^»6 ~ 2 0 *>TV -JVg, ^stU^Bc 1 ~ 

2 0^)7)^^-/1, KfS^S7-2 0<7)77JK;W^yl> ^^Ht^Sfc 6 ~ 2 0 <r> 
7'J-H*yl, * 7tH^Jg^-Sk2 ~ 2 O^lbjc^-Ctt&S^T? V^^^L, 
itL/b<7)S(±, 3 L-Ci^-Cb : R 1 £=fc U*R 2 li-tti-e'tiffi&fc:** 

js^ jtstm^su - 2 o<dt)v*)vm^ Bzmm^%t7 ~ 2 oct^m^s, ^hjk?- 

^ 6 ~2 o<7)7'J-^S, £ fcttR^Jg^SL 1 ~ 2 oo^fbfcfg-cii&stLfcv'j 
^L, vift^oifi, ?t,ciM^tLT^tfcJ:^; R3> R4fcJ:y f R5liftlf 
itafit**^, ^n^>Jj^, ^If»l-2 0O7M^, JSt^Jf^gc 7 ~ 2 
OOT^JV^A'S, KflE?i6 ~ 2 0©7'J-J^, ^Jg^Sfc 1 - 2 0 CO^Tk^T* 
g&SftfcVJ ^JTfSfr 1 ~ 2 0O7^3+VS, M5?f JE^C 7 ~ 2 0©75* 

^£]T?8c6~2 O^TV-ZM-*^*, t tt*t3gj§m& 2 ~ 2 0 

R 6 Ji^JSC^&l ~ 2 0 <Q7)l>*)l>&. 7 ~ 2 0 <OT 9^*^36* fcMJfc* 

ifc, RUR2 , *J:yR3 > R4 „ R5Civ»T, BMg-*" S L 
Tf^IiLt^TUK ) ; 
(2) 




(5) 
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R 2 R 




D-R 6 



ML 



Y 



D-R 6 



R 2 R 



n 



M, D. Rl, R 2 > R3, R 4 . R 5J3J:t/R 6 JiltrfS t |W) C^l** ^ L, L 
[0 0 0 6 ] 

jar, ^Bj^ov^Ti^fflntji^-rso 

—jR5t (1) ifcfi (2) -C^S*L4S»^JS®#»-^^T. M-?7F2ti&m&&mi%j- 
tit. ytM^mm^^i (IUPAC«ftf^g3c5Ell 9 8 9) 1 0 m<nm»& 

jsi^-e* »k «ix.«fN i m^, Pdn^ p t w^%t*tfmfbti, u* t< j±p &w> 

[0 0 0 7 ] 

d t Lx?f;2ti2>jtm<Dmm&m<Dm 1 6 s^nc^t ltu, ^jx.^^^ ^ 

[0 0 0 8 ] 

tftSX, R3> R 4 ^.fctfR 5 fcfilti^nrvK^fc LTIi7 yfcS^ ttHEJSt^, 
ASSIST a^Jfr^&t'^J^Stu $F£L<fi> Jat**^-* s ^»f ?>n*o 
[0 0 0 9 ] 

tt&&X, Rl , R2 >R3 , R4 , R 5 & XXfR 6 K * 1 1 * ^Jffi^afc 1 ~ 

n-7*^-^^> s ec-7"f)H, tert-7"f*S» n -^>f;Vl, 
n-^V^fv'A'i, n -.x>f 3 fri^Plf £> *U }fj L < li^f-^S, 3-<f- )V& 

[0 0 10] 

Jfjvlt Ltl±, mH*7 )V*u *?-)i<&, ->'7iVin^f;vI v h'J 7;^n^f 
, ^nn^^ji/^, v^nnp{^-;v^, F^nD^f-jvl, /o^^f ;uS, 

36, n-x^;u3£, 7 .rt^ n x-f- h 'J 7 ;i^:t n -x-f- ;vgg, 7h57Jl/tnx 

r b 7 ^ nn .x.f-ji/jjg, ^ ^ a 0 .x-f- ^gg, /u ■^jc^- jv!^ v^n-tjc-f-ji/ 
3s, h'J7n€xf;v|, f h7/D€xf;l/|, ^ > ^ -7*0 ^Ei-f-ji/g, 7 n 
7°nt:;i^^^ ->n° — 7 a 7f ;vi, /n°— 7 jI/jJ- 7 )Vjr n^^->;v^ 

, /N°-7;v^-n^-^f-;v^, y-f-7^^a Kf->^S, ~7 )^3r y 9 -risiv^ ^ 
-7^0x^3-/^ A-^an7nt:'*|^ A-^narf jvl, A- ^ n n-~s > 

o^v^fyJi'l, A-^nnx^nyji'I, 7*n^E 7"n tf A— 7*n * t*^^ 

A- /n^^vf-j^ ^-7*n^-^3r->;i^ /<- t/n^ -f-JVE, A*-7n€h' 



C6) 
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[0 0 1 1 ] 

fift&X, Rl , R2 , R3 vR4 ,R5 , R6 It^^M^^ 7 ~ 2 

0O77^^;i^St LTfi, tfflx. v>;ug. (2 -^fj^x^jv) ^ f-^S. (3 
-^^71^) ^fA-^, ( 4 fJV7£- Ji^) j^-f^i, (2, 3-y>f^7 
^-f-jl^ (2, 4-y^fJl'7x-JP) f (2, 5-v^f^7xi 

;v) (2, 6 - vp< fjU7 x.^ji/) ^.rt^ (3, 4 -->*;* f;V7x 

(4, 6 -->*;* >f;l^ (2, 3, ^7x-^ 

)y<f;l^ (2, 3, 5-h'J^f;i'7x^;i/) > , (2, 3 , 6 - MJ y< f ^ 

^fJH, (3, 4, 5 - h U *?-)Vy *<f-A>^ (2, 4, 6-h 

'^fJP7i-JV) ^"f-Jl/^ (2, 3, 4, 5-r h7^f JV7i-JV) * ( 
2, 3, 4, 6-rh7^fJWxzjb) y<-?-;i/^ (2, 3, 5, 6-f l«5^fJV7 

(n-ynt'jpyx-jv) W77"at'^7xx^) yfjvi, (n-r-^/U 

7x-)P) Jl/|, (s e c -7f JV7xr.)l/) jVl, (t e r t-7 , fJV7x- 
;v) ^f-Ji"^ (n-^>f)V7x^ji/) ^^-ji/^, (^t^>f ^7x-JV) 
, (n-^^i'^7x-jp) ^f^S, (n-*^^;W7i-;i/) (n-r^ 
*7x^ ;u) (n-fy)i/7x^)i/) (n-f F5fyJV7x^ji/ 

ittibcoT^^^^^{±^-ftL<) 7 y^JE^-, HM^, a ^JR^***©^ 

[0012] 

, Rl ,R2 , R3 , R4 , R5 $3 XX/R 6 Kfetf-fc^jS^y-ft 
6-2 0^7'J-^itL-C(^ «x.lf7x^jvl, 2-MJ;V^ 4- 
h 'J Jug, 2, 3-*->'JJV£, 2, 4-^>'J;b^> 2, 5-*->';;V£, 2, 6-* 

3, 3, 2, 3, 4 - h 'J J -9-)Vy 

S^ 2, 3, 5-^ , J>fJ^7x^J^i, 2, 3, 6 - f 'J ^^^7x^.^1, 2, 4, 
6 - h 'J * i-)V7^-)\s%, 3, 4, 5-h^f^7x-^i, 2, 3, 4, 5-7" >> 
7^fil'7x^Jl/| > 2, 3, 4, 6-rF7/^7x^*|, 2, 3, 5, 6 - T- 
7^fJV7i-jl/J > ^/^f-jl/7x^JV|, xfA-7x-^I, n-7otfjl/7xx 

^1, ^v7nk"jV7xxjVl, n - 7f )U 7 j. x- s e c - 7f ;i-7x-;vi, t 
e r t - 7*fiP7 j. — n -^>fJl-7xx;i/|, **^>f-jV7xx;i/i, n--^ 

Jfy;i/7x^;H > n -*^fJV7x^]H > n -fyJV7xi^ n-Ffy^7x 
n-fb7fyJV7x^;vS, 7"7f;v^ T > h 7 -tr :=.;i/£ & t'ij^\f <b ti, 

^tL^COT U -^gfi^-f ftfc 7 y^K^, ^I^, 3 7|g?4^D 

[0013] 

MlRl , R2 , R3 > R4£J:0 5 R 5 <a#tffc;fc^g-ca&3 tLfc^'J 

X, n-7*f s e c -T'f t e r t -7f ^1, 4'7 7fJl'l, n-^>f 

11-^*5/^36, n^^ty-ji/gjfc ifO^^Jg ^Jfc 1 - 1 0 cor^*^^> 7 x. 

if ^y'J^S, 7 x x;vy ij jvii t'OKtS^t 1 ~ 2 0 ^) 1 i^y 'J ;uS, 
yVf^y'Jfl'S, y'xf^y'J^i, -7 7 i-^V 'J f ©Rf If-K 2 ~ 2 0 O 

2 S&v' 'J fl"^ I- 'J y< Ji"> V Ji/&, h <; ^.f ju-> f'J-n - 7"n ;p 

S> b 'J ^ V 7° n k' >v -> 'J h 'J - n - 7*f /p s s U h 'J - s e c - 7f V 

)^&, h 'J - t e r t - 7f;Vy U h'J-'fV T'-f- -> U JVi > t e r t-7f * 

f JVy U JUjfe^ h U - n -^>f ju-> 'J h y - n - ^ * -> 'J ^J, MJ 



(7) 
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^*^»ffe*t, $f £ L < f* h- y ^f-jvy'J t er t - 7*f ;vy^ v- y )V 
^ h y 7xi*y'J JU^^W £>:K*o 

dfKb^S&V'J ^gtt^Tfr&^stftTfcft&a*? ytH?> itSfJ^, a 
[0014] 

WJ&SX, R3 > R4*5«tVR5 i:*lt4MJI?tl~2 0<?)7;V3*yii:Lt 
tt, 09*. if* F^fyS, xb^fyi, n- ^v^n^yj, n-7"f^ 
->I, s e c - 7* h * t e r t - f h # . n - ^ > h 3r =y~& . * ^ > h 3=- -> 

n-A^v^yg, n-** HfS"3£, n-KfV^yl, n-^>?fv^yl, 
n--f 3V + yJ4 WW t>*L, iSKii^ F^yl, xh^yg, t er t-7*b 

zither )v^*zsm±^-flxi>7vmw^, MUC^ JIM^, 3->^m^4iro^ 

[0 0 15] 

tt«X , R3 , R4 &£ZfR5 fcfctt fcflUIIii^Sfe 7 ~~ 2 0 <7)T 9 JU^fJP* 
^yl i: LTIi, 0!lx.tf^> y)^ + yl, (2->^7i-JV) ^ Kyi, (3- 
ji/7x^;v) ^ h^ryl, (4-^f^7x^;v) ^ F^fyl, (2, 3-v*f-;v 
7i-^) ^+yl, (2, 4-y^fJl/7xiJl/) *h-^->^, (2, 5-v 5 *^-^ 
7x-)V) ^ h^y£, (2, 6-y>f^7i-^) ^ h^fyl, (3, 4-y'^f Ji/ 
7x-)l') ^h+y|, (3, 5-y^f^7x-;v) > h^-^S, (2, 3, 4-h'J 
7 x.-)V) J h*->L (2, 3, 5 - b 'J JV7i-JV) jt (2, 
3 , 6-h'J^f^7x-^) > h (2, 4, 5 - h V * f*7x-*) * h * 

yl, (2, 4, JV7ix;u) ^ F+yg, (3, 4, ^7x 

* h^yl, (2, 3, 4, 5-f f7^tf ;V7x-;V) ^ h^yiv (2, 3, 
4, 6-f f?>f)V7x-)V) h^lfe, (2, 3, 5, 6-rf7^f ^7x-Jl/ 
) * h^fv^ (^V ** ;* h + y|, (xf;V7x^)V) *>-3f5/2£ % 

(n -7u ^7x-Ji') * b^->S> (-Y V7*n tT;i/7 ;v) > f^yl, (n->* 
— JV-) * J-^v-^ (s ec-7*f *7x^*) ^h + y|, (tert-7*f 
;U7x.-;v) ^ h^v-S, ( n -^^->;V7 ^ — ;w) ^ >+yl, (n-^^f-;V7xx 
;w) ^h^-v-S. (n-fy*7x-*) ^b^rv'i, ( n --f h 7fy^7 a ~ ;v) * 
t7f JM F^r-yS, 7> h 7-txjl,^ h*yS4^WP.tL, Ifff L< li 

^ y ->* ju * * -> * rt^if 

^.fih<DT y ^^^^^y&it^-ffi^y ";|JI^ *a^Jl^ 1 > 3<7i?JlC^& 
. [0016] 

SI&^X > R3 , R 4 ££0*1*5 & It* T 'J - /U* * fc L T I* , MLtf7 * 
2-^f)V7xM-yS 1 3-^f^7x7^yl, ^7x7^y| 
, 2, 3-y^fJV7xy^yi, 2, 4 - y^f ^7x7^yS, 2, 5 - ~J * V 
x7+yl, 2, 6-y^f^7x7^yI, 3, 4 -7>f ^7x/+yl, 3, 5~ 
■/VfJl'7x;^y| 1 2, 3, 4 - f'J^f ^7x7^yX, 2, 3, * 
7x7^-/1, 2, 3, 6 - h 'J * f JU7 j. V 2, 4, 5 - h 'J ^ fJV7xy + 

yg, 2, 4, 6 - h 'J >f ;V7xy^yl, 3, 4, 5 - h'J>f^7x7^yi, 2 
, 3, 4, 5-rf7^fJV7xy^yi, 2, 3, 4, 6 - f F ^7x7 ^y| 

, 2, 3, 5, 6-ff7^fJV7x7^ry$, ^7^7f ;V7x7Jry|, 3~*f- )V7 x. 
7^y£, n - 7"n J1/7 x y^yl, /f 7 7"o t'Jl/7 x 7 + y|, n - -f^-J^V x. S * 
yi, sec-7f-*7x/^yS, t e r t-7*f-A'7xyty| 1 n-^^y^7x 
7+yi, n-i^f^7x7^y|, n-fy*7x7*yl, n-fI-7fyJl'7x 
7^y|, t7K-/|, 7 > b 7 1 7 * y 1^ t'WRf t 6 ~ 2 0 W 7 'J - JVt ^ -> 1 
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ztib<DT v -;w*^vSf2^r*i& y y^M^x l&fSU^ A^JK^> a £* 

[0017] 

fi»&X , R3 , R4^«ty f R5<7)^Jg^2~2 0 tfXpHt^-CttJft 3 ftfcT 3 

:/nvfji/£, n-^f-A-I, s e c-7f^I, t e r t - 7f>I, -fy7fJl-|, n 
-s*y?-)V^ n-^*->fl/S, n^^-y^^S: £*<£>#t^]f 1 ~ 2 0 3>T Jl^W 
7i-^^7'J -JVl^Wlft^tl^o MSRlfi^t 1 - 2 0 WfltffcTfC 

-ynt'JVT^yl, V7°n tfjPT^ y-n-^7^i> v- s e c - 

7*f ^7 ->*- t e r t - Zf^-)VT ?yl, v--^ V JV7^ y g % t e r t - 

/fMvynt^i/T^l, v- n -a^->;1/7 5 y - n - * JV7 5 yl, 

y-n-fy^7^l, y*7x^^7?;l, kf^ h^f^'J^T^yS, If* - 
t e r t -y-fywyy ifywyj ;ur? yliWflf^, Jf i L< liyyf;V7?y| 
, yxfjl,7? 7i^Wf>tL£ 0 
[0 0 18] 

— tt^C (1) "C^5*L4S»^JS^#^is^T, m^*R ltR2 , 3 
, R4 , R 5 tiJ^T, Klt^WfC^Lt^^MLT^ttJ:v\ 
[0019] 

— jtt* (2) X-JFZtl&M&itm^fcKiS^X. Lfi^ttOgBte^?-^ U H2 

tt, L < 14 H 2 Ori^lf <b*L&o 

[0 0 2 0 ] 

— (2) -c^e^4»^JS^#^*v»Ts Yf4l^ * y-e& *k Pfl&wr?? fc>r # 

[0 0 2 1 ] 

±ia— iks: (i) x~7Fztiz>m&£:m§%'fct ttii, wtcom^«*?ji^^ 
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[0 0 2 2 ] 

±fE-J&a; (2) T^$*t&»£Jll!t#i: LT{±, J^T^b^-^)^J^ ^ *i&7>\ i ft 
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tX^- 1 ?- (0H 2 ) £y^y-;w vjcf-;i/jt--r;v. h 'J if jv7 3 y £, 
>*7y3(f>f * mm^j-y, faMM^j-y, s^wm**, tF77Wd*^ 

[0 0 2 3 ] 

Til, Tlfi (B 1) - (B 3) <D^<D^^T)V^ , **l5><0V»1**l 

(Bi) : (El) a AlZ (3-a) t?***l*^t«t^? A-fb^te 



40 



(B2) : l-A l (E2 ) -0-! b T53<S:fc*«®£#r*5M£*>Tfl' 

(B 3) : — tt^C E3 |-Al(E3 )-0-|c A l (E 3) 2 T^£*L& 
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C&"K El , E2 , £«fc^E3 im-ttzitm^^) , MM®. 1 ~ 8 Otft'fkTjcfg 
*-e$,t9, Z tilWj— ^ 7ttifBJ|& *«M£fi^n^>jir^.£gu a *± 1 - 3 <7) 
g$fcT% b(4 2 W±<t>^c£> c f± 1 &±(Dm$i.%%.-*o ) o 

[0 0 2 4 ] 

— jR5t (El) a Al Z (3 - a) "C^S ft&;ftr$$T -^Mk-g-^ (B 1) <D 
McMtLXlt, h V y^vrjv? h«jif jp7;V5->?a^ h> 'J 7" n tf ;v r ^ 

; v^f ;V7JV5-^A^n5>f yxf jl/7;p? - ^A^o?^ K, vT" 
nt:jl/7JV5x^A^n7^ y-f V7*fJV7)l/5-')A^n7'f F, -J^*-s )VT )V 
^-lyAfVyj Y^CDVT )\;*)\>T ^.^A^n^^ K ; JV7^5-")Ay^a 
7^K, if Jl'7^?- l ?Ay^D7/f K % 7'nfjV7^M-^Ay^n7-f f\ ^fV7 
f JI-7JV5 - ^Ay^ny'f h\ AdfyjU7Jl/5 - ^Ay*^n7^ K^OT JV^^TJV5 
-^y?D7-f K ; y> i^A^-f K7^f h\ v J- T /W 5 A/W K 

7^ h% y7'DfjV7JV5-')AA-f K^-f h\ y^ Vy'f JV7JV5 - A^-f Kt7-f K 
, yA^yjV7JV5-vA^^ K7^ Y^<D'JT fr* frT to ^ - *> A^^f K9>f K#£#!l 

^-r & ^ wti 

$P3L<f±. h "J T;V^rJVTJb^ *K «fc *J L < Ji, h >; JCf-jvr;i/5 
A. h 'J V/f^7JM ->7 Aj&^lf P,it4o 
[0 0 2 5 ] 

— l-A 1 (E 2 ) -0-1 b ■C^?^*«i£«r^r-r*3Rt>t(7)TJV5 ^ 

(B2) , -tS E3 |-A1(E3 )-0-| c Al (E3) 2 t?^?tL 
l»ij|ttni^7J^y^t> (B3) K£*t&, E2 , E3 coMcfoWtLX 
it, **f-)\/^ -I.7 < -;^^^ J )i<-?)i>y°x3 tf -fv7'ntf;vS, y ^v^T/f-JV^ >f 

£ Q btt2J2Lkoa£&-c*»K c it l W±«ofi&-e*s 0 £P£ L < it, E2 jsit/ES 

[0 0 2 6 ] 

±ie^tjv5 y *^>{±#ii<^7j?£T^^^-5>o z<vj>m-^^rimKmmt%: < , & 

[0 0 2 7 ] 

#»fcLTI±, (CI) -KBQ1 Q2 Q3 TgS *L£ * ?^fk#!BK (C2) 
-t£j£Z + (BQl Q2 Q3 Q4 )- "CgS * <} Hfk^tK (C3) - 
1B&. (L-H) + (BQl Q2 Q3 Q4 ) - T^S *L** ?3fHk^4&?5V»1* 

[0 0 2 8 ] 

— JttS: BQl Q2 Q3 •eg?Sll.*^i^ (CI) fcfci^T. B}±3<fficoK 

Ql -Q3 li^oyvg^, l-2 0flWR|gf^ 
-^tfR<k7jc^^. 1-2 Olio ^Jg^Sr^tf^n^^ft^fl:***, 1~2 01I?)r 

%m^*^t?ww^) i - 2 om<D$mm.?-*^trT )\<a*z/&$tzit 2 - 2 on 

ffil^Qi -Q3 liAnyvg^ 1 - 2 O'®<7}£tl?^£-§rtf.0Hkzk^X> l- 

[0 0 2 9 ] 



ox, 
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(CI) VM-foMt LTI±, (^>?7J^n7x^) *' 7 >, (2, 3 

, 5, 6 -X h 57HD7x^;v) ^7 7, M; 7 (2, 3, 4, 5-rh77)Ho 
7i;]P) =^7 7, MJT, (3, 4, 5-f'J7Wn7x-JV) #7 7. h'jT, (2, 
3, 4 - Mj 7 JV* n 7.^ — A-) #7 7. 7x-JH:x (^>^7iVtn7x^.;i/) #7 

[0 0 3 0 ] 

— (BQ1 Q2 Q3 Q4 ) - T$L2 KZ> * * Irfk^ft (C2) H£ 

>/>T\ Z+ t4fcat £{4^(73 77^* 7 T~&*K B ti 3ffi<7)iI^«Ki^*7igIf?--C 

*»J,Q1 ~Q4 }4JtfE<7) (CI) K&lf&Ql -Q3 ITOO Mfimf h H 

o 

[0 0 3 1 ] 

—tB& Z + (BQ1 Q2 Q3 Q4 ) - £ ftS-fk^cD^frfl!! fc LT {4 

% flKfllo Z + l~fi\ ^^n-t^^ A 7, 7J^JVtft7xn-t- 

7AAft>^ SftB&>f *>4 4T*«^ ^Or^* 7-C&& Z + Kf4, f'j7x-Wf 
^j&f-^^s&^^f^tLio (BQ1 Q2 Q3 Q4 ) - £14, 7^1-7*7 ( 
^>^7JV^n7x-jl/) jKV- K (2, 3, 5, 6-rF77*tn7x 

-;W) #tk- K fH^7 (2, 3, 4, 5-Tf77WD7x^Jl/) K r 

f7*7 (3, 4, 5 — h V 7)^n7x-JV) K -rh7*X (2, 2, A-h 

'j7*tD7x^)i/) sKl'— K 7 j. — jwtf x (^7 9 y n 7 i — ;v) #1-— K r 
>7*7 (3, 5 - tfT. h V y **f-)vy au-)V) tfU- f- £ ¥ &m?h *l£o 
[0 0 3 2 ] 

£*l fcJ&a^fc-frfc LT(±, 7xn-t-7Arf7+^ (^>^7;v^n7i- 
;V) K 1, 1' -y^f*7xD-t-')Af h7^^ (^>^7W07xi* 

) #1/- K llr h7*^ (^>'^7Hn7xi)l') K MJ7xr.;Mf)i/f 

1-7*7. (^y^7JV*n7x~Jl/)>Cl/-F, h 'J 7 j. - f- )V-f h 7 * 7 (3, 5 
-fcf7 h 'J 7)^n^ f;>7x-Ji/) tfU- y% ¥&^\f2> Z ttfX-£ 2>tiK J: ijjffS L 

<t4x h'j7x-;Mf;i/T>7^7, (^>3'7*tD7xr.jV) 1»5&*S*»f fcfr* 

o 

[0 0 3 3 ] 

— jft^; (L-H) + (BQ1 Q2 Q3 Q4 )- Ti $ * 7 Sg-ffc-fr 
ft (C3) Hi3V^T{4 > L 14*M£;W 7*£^-C& »9 , (L-H) + [i71/>Xf^KK 
■C*>9, Bf4 3'fiffi^JI^'(ffiracD*7^JI J J L T^^, Ql ~Q4 t±_Lf£c^ (Cl) H 
*3tti>Ql -Q3 £M<^<7>7^W^*t&o 
[0 0 3 4 ] 

(L-H) + (BQ1 Q2 Q3 Q4 )- T'S ? *LZ>ft&m<r>Mfcm t 
LT (i> 7V'/7,f7 KiT^S (L-H) + £(4, h'J 7MJVM7>?-7A, 
N, N-vT^^^T-'J - ■/7^+)V7Vt- 1 7A > h 'J 7'J - A 

Kt'tfmfhtl, (BQl Q2 Q3 Q4 ) - £(4, Mt^d^'tlf 

4 o 

[0 0 3 5 ] 

£tltc7)^#ift L"04, h U r 7 -t — 7 A ■r h 5 * 7, 7 ;w 

n7x — ;v) K F'J7nt , ;U7>^-7Ar F7^x (^ 7 ? 7 n 7 j. — )V 

) i£V— K h 'J (7 7*^710 7> j E-7At h 7 ? 7 Jl-^ n 7 i — ^ 

) #7- K h 'J (7 ;b-y-;V7'^Jb) 7>€-7Afh7*X (3, 5 - tf X f 'J 7 Jl/^ 

n^f;v7x^;i/) #1/- N, N-7'7 f*7- «J -7 Ar h 7*7 (^7^7;p;t 
n7i-;u) K N, N — v'ifil'7- 'J-7Ar h7^7> (^^?7MD7x 

^;l/) #l^-K N, N-2, 4, 6-^>y^fJl'7- , J-7Af f7^7 (^7^7 
;v^-07i-;v) #V--K N, N - ->~7 f IU7-'J -9 A 7- h 7 *7 (3, 5 - tT7 h 
l j7Mn^fJP7x~jV) #1/- ->M 7 7'nk , jl/7V*-7 Af h 7*7 (^7^ 



JP 2004-231775 A 2004.8.19 



) K MJ (^fJV7x-^) *X*-i7A7h7^^ (^^^ 7^n7z;jP 

) sKl^- K h *J (vp<f-;U-7i-Jb) *y,*xi>7 Ax h 7 + * (^>^7^n7i- 
;v) ^lx- h& £*£#UM> d J: »9 L < fi, MJ (y;vv;^f^) r 

y-^~<7 A -f h (^>^7JV^n7x-^) K N, N-->'y ^JVT- <J - 

7Aff7^^ H>^7JV*n7xX^) jfrtp- h7>>^f <b*L& 0 

[0 0 3 6 ] 

^0^^(i, £ tbK^vr>^mmt&m>£m^& c ta*T§, ;sn^>tttM^ 

LTfi, ^litf, CH3CU CH2C12, CHC13, CCl 4, C1CH2CH3 
, C1CH (CH3) 2, C1C (CH3) 3. C 1 CH2CH2C 1 ft^oy^ 
tTJi'+Mk^, ^ n n ^ > -if > „ o -v ^ n a^zy-ff yt £ tr <5^n ^v-g-^T 'J — )V 
-fb#8k ^>vJV^n7-f K, 1 nn-jcf-ji^>< ©^n^>^t77 jvdr 
a - ^ n n -g£®y f-ji/, a -^nn7 , nk , t>'S?if-;v^t'(?)^n7'>^ 
i^fM^:^^ ?nD7^^, 1, l-y?DD7th^, 1, 1, l-MJ^nn 
7-b h /'ifc'W^oy^^t^ h ^Dn7-bF^MJii/, 2-^nn7 , 0k't 

^W-Mn7>f K4 £V>y. fl/jfc^JWN^W Mt^-ft, j3«fc tfi ft fc>e*Mb-£-& 

-g-^T^^Mk^, J: 19 iff L < liffi»<*>^nr> 3 kfcff S L < »i, 

C H 2 C 1 2rt*Wbft£o 
[0 0 3 7 ] 

-ftbS: (i) ffcii (2) ^iii^ft (B) , ^cec 

[0 0 3 8 ] 

#H6M^<7)«ffl*{±, (B) (1) t£f± (2) <DW&&mik%-%o<o*: 

JbJt^' 0. l- 1 0 0 0 0 -C, »*L<li 5 - 2 0 0 0, fc&m ( c ) /— tta (1)4 
fcfi (2) <9&»&JR*fc#tt*>' : E/kH;a*0. 0 1-1 L<H0. 5-10. 

^ury^^mt&ty/—i8t3: (1) 4^t± (2) ^m^^m^m^^ )uit^o . 0 

01-1000 T% L < 0 . 01-10, $f>C!(flL<li, 0. 05 — 2 flJ^O 
[0 0 3 9 ] 

Muflt^^yv-ii, M^£fc2 - 2 otofb^J^ v-7 a y , V* v y <i y$s «t ^ 

*JW^>K, -X^-T^K 7571, ->77i> 75 V&!$<DUi3-<OfflSS:&$: V-7 4 

V 7 -f >cd^(£^!I£ Ltli, jif-n/, •/ntri^>, rt^-K ^y^y - 1 . ^3r-fe 
^-1> ^7"f >- 1, *^f>-l, x-fe>-l> 5— yf-Jl'— 2-^> 

x>-l, n^-fe^ ^ v y^i) % mf h ft, V 7 -f Xk#«j t LT fi 

t±. #*S> ? ^>"fb^*^#«lt LT, 1, 5-^^r'9-> ? ^>, 1, 
> 1, 4-^>^v^>, 1, 7 * yxv, 1, 8-y^vi>, 1, 9-x*-y 
4-^^;W-l, 4 -^^r-9-VJC>, 5 -y-?-^- 1 , 4 - A + 7 - y 

<f-ib-l, 6 -3r i? ? i/x->, 5 - jc-?- 1; 2 - y ->"v^ ?->*i 

5 - fcf — jw- 2 - y 5 -y -f-ju- 2 -y y ^^jv-j-z/ccy 

s 5 -y ^W^- 2 -y ;v#>u^. 1, S-y^n^-^^yxy, 5, 8-i'/K^f 



(13) 
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h*Ot7^ uym&fflTFZti, *fiyx'/ft#ft©*ftW t LTf±, 1, 3 
A V -7°l/>> 1, 3-^^^v^>, 1, 3 * 1, 3 - > 

[0 0 4 0 ] 
[0 0 4 1 ] 

^fiftl*. - 5 0 *C~ 3 0 0 , C*ij£«>i£H£fi£l9*|£3& , x - 2 0*0- 2 0 

0 i U , i li, 6 0 k g / c m 2 G (6MPa)SSS 

[0 0 4 2 ] 
[0 0 4 3 ] 

££-C/8^£§M* 1 fi> J. Chem. Soc. , Dal 
,2312 fcfl£v>, §t#2 li, Organometal 1 
, 1 6 7 4 \~$£^&}&L?z 0 



ton 
i c s 



Trans. 1 
2 0 0 2, 21 



9 8 0 

(8) 




(S04) 




X 



PdCI 



K 



[0 0 4 4 ] 

nmm 1 

X- Y 9 u-7*izg.%T~?, F^x>3ml*H:M, 4 0 tt^S? if 1^ > 

£0. 6MP a f TiDI±L^£?^/;o h 'M V/f ^7^^ x>) A^A^t> 

M (4 0 7^ot^) , Ml (0. l **>f ^n^ejv) is «t tf\ h'J7ixj^jM 
x^Arf7^^ (^>^7JV^o7iXji/) h (0. £iDx^ 

2 0 5-««#Lfco ifOtt, »e>*LfcSJS»**, *EETT«fl»U #U*e-0. 0 5 5 

[ 0 0 4 5 ] 
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t-F^U-/Ci|Tf, Y)VJ^y 3m 1 4 0 *C"C£5eS V- ^ 

£0. 6MP a 4 TiPEE iirfco iit, h'J^V^f JVTi^-^A^^tv 

II (4 07^Dt)P) , M2 (0. 1 ^ n*;v) i3 J: r_>\ h ij 7 * =. 
-<>AT-b7^7. 9 y fr* o 7 *.=.)],) (0. 3 7-{^nt;v) £riJDx-, 

2 O^llffU, #^ft£RJSy#?££, «flET-C«j»U, #V^--0. 129 

g*«*i&ftfco 
[0 0 4 6 ] 

t- h^l/-7"CiiTT% h JV.x>- 3 m 1 33«fc 0 s 1 -^-h ^ 0 . OBml^*, 

4 0 t:-C^^?*/ct> jcf-i^:/* 0 . 6MP a £-C#nJ±L£5ES-£fco CiC, MJ>f 
V7'fJl/7^5=. , )A(?)A^t>-M (4 0-7^^n^jv) , M2 (0. 

(0. 3v^d^jv) £iPx_, 2 0fl-M»#Lfco *§£>ft*:S)&H£, «JE 

TTSaftU jK'J^- 0 . 108 g7j s #<bft£ (Mw= 1 8 0 0 0 0 , Mw/Mn = 1 . 

5 , M e 5Hft= 3) o 
[0 0 4 7 ] 

*$fcfll4 

t-h^P-7i:i|TT\ f;Vi>3ml^J:O ! 'l-A^-b>0. 0 5 m 1 
4 0 ■C-e£5£S 0 . 6 M P a t "CinEE L£5e 3 £ i fc, h'J>f 

V7^JVTJW5 -^AOA^t^'M (4 0-7-f 7n*jl/) , CH2C 1 2 (0. 01v 
>f * n*Jl>) , 2 (0. 1 v>f * n*;p) £ «fcO\ F'j7x^JV*JVAz>)Ar 

?y )V*uy j.—)V) tfu~h (0. 3v>r*n^;v) £fl|jx.* 2 0^MJg;# 

Lfco %<d&, ^htitzKmrnifc*, j*ETte*L, 0.043 g>6^^^/c 

(Mw= 2 6 0 0 0 0 , Mw/M n = 1 . 9)o 
[0 0 4 8 ] 
mt&M 5 

t-h^l/-7"Ci|Tt, hl^x^SmUi^l-^^-t'/O. 05ml 

4or-c$i6?*fca, xfi/^*o. 6MPaitjiiffLS£3*fc. 

V7'fjV7;Hx7A^Adrt^iI ( 4 0 ^-f ^ n ^ ;v) , CH2C12 (0. 0 2 1 ? 
>f ^ ;w) , ^#2 (0. 1 v^f ^ n*;u) F'J7x^)WMx')At1'7 
(^>^7^^-D7i-;v) h (0. 3v^f^ntii/) £iP;i, 2 0frW^# 

L)to #fbft£SM«> MJITT^^L, sH'Jv- 0.0 5 7 g*M»fe*Lfc 

(Mw= 2 2 0 0 0 0 , Mw/M n = 1 . 6)o 

[0 0 4 9 ] 

4 0 'C-C&SSS .x*-U> *• 0 . 6MP a ifjDEL$SE?*fco iit, h 'M 
77f)l/7JV5-')A<7)^ d ff >il (40v^f^nt;v) , CH2C 1 2 (0. I7^f 
^n*;u),@#2 (0. lv^^n-t;v) fei^, h V 7xxjv^jVAr.7Ar f 7^ 
x (^y?7J^D7xx;i/) h (o. 3?OntA') £#P/t, 2 0M^#L 

*:<, *<*>lfc, »?>*LfcKJCB#«E*, «JET-C?£*L, #'J^-0. 0 7 5 ft (M 

w= 2 0 0 0 0 0 , Mw/M n = 1 . 5)o 
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F £ — A C#^) 43128 AA01 ABOO AC45 AC48 BAOOA BA01B BA02B BA03B BBOOA BBOOB 
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mm, R3. R4*5«fcD t R5l±*iT,-€ , hSto5:K:7k5Rll J f-. gSJEfftt 1 ~2 0©T^*;US. MSPtJl 
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